INTRODUCTION
The megrim, Lepidorhombus whiffiagonis, is a benthic fish that inhabits the Mediterranean and eastern Atlantic [1] . It is common in the central and southern Adriatic, inhabiting muddy and sandy beds at depths between 20-260 m [2] . It spawns in winter from January to March [3] . In the eastern Adriatic Sea, megrim is one of the main target species of commercial trawl fisheries with an annual catch of about 5 tons [4] .
Although the distribution and abundance [5] , feeding habits [6] , age and growth [7] of L. whiffiagonis have been studied in the Adriatic Sea, the morphometric and meristic traits of this abundant species have not been systematically analyzed. Some data on individual meristic characteristics of the megrim are available [2, [8] [9] [10] [11] [12] [13] , however, morphometric data are scant and incomplete. Some classical morphometric relations have been reported for megrim in the Adriatic Sea [2] , northeastern Atlantic [9, 14] and the waters of the Turkish coast [15) ].
Morphological differences based on general body type have been used to compare and distinguish between different species and groups [16] . Morphometric and meristic studies have provided useful results for identifying marine fish stocks and describing their spatial distribution [17] . However, for the description of species, knowledge of its morphometric and meristic traits is necessary, especially because specimens from different areas differ from one another in morphology [2] . Classical dimensions are most often used in studies of the morphometric characteristics of fish [16] .
The aim of the present work was to investigate the morphological properties of megrim in the eastern central Adriatic Sea by analyzing classical morphometric and meristic traits, and thereby investigating (i) whether there are morphological differences between males and females, (ii) the existence of possible homogenous or heterogeneous stock morphology, and (iii) the changes in morphometric traits with increase in body length. We expect these results will provide the first complete biometric description of L. whiffiagonis in the Adriatic Sea. The presented data are a step forward in improving the knowledge of the biology of these species.
MATERIALS AND METHODS

Fish sampling
Megrim were collected from three localities in the eastern central Adriatic Sea: the Kornati archipelago, Murter channel, and areas south of Žirije (Fig. 1) . The investigated areas are situated on the continental shelf mostly at depths of 90 to 120 m. Megrim specimens were sampled with a commercial vessel with bottom trawls using a 22-mm stretched mesh size cod-end. The duration of each haul was 2-3 h; trawling speed fluctuated from 5-7 km/h. Samples were collected from 2009 to 2011, with a total of 435 specimens (214 males and 221 females).
Biometric measurements
Biometric measurements were performed on fresh fish. In the laboratory, the specimens were boiled to facilitate the separation of the muscular tissue from the vertebral column. After this step, the number of vertebrae was counted. Twelve classical morphometric and eight meristic traits were measured.
The analyzed classical morphometric traits were as follows: total length (Lt), standard length (Ls), head length (Lc), maximum (H) and minimum body heights (h), preanal distance (Pa), length of pectoral fin on the eye side of the body (Lps), length of pectoral fin on the blind side of the body (Lpd), diameter of the upper eye (Os), diameter of the lower eye (Oi), preocular (Poc) and postocular distances (Zoc).
The analyzed meristic traits were as follows: number of rays in dorsal (D) and anal (A) fins, number of rays in ventral fins on the eye side of the body (Vs) and on the blind side of the body (Vd), number of rays in pectoral fins on the eye side of the body (Ps) and the blind side of the body (Pd), number of vertebrae (Vert.), and the number of gill raker on the first gill arch (Gr.).
The total and standard lengths were measured with a fish meter to the nearest 0.1 cm. The other ten morphometric traits were measured with a caliper to the nearest 0.01 mm. The entire sample was categorized into cm-length classes. Measurements of the head were expressed as percentages of head length, whereas the other body measurements were expressed as percentages of the total length (Lt). The standard length was expressed as the percentage of the total length (Ls/Lt). The minimum height was expressed as the percentage of the maximum body height (h/H). Sex was determined macroscopically according to the shape and appearance of gonads.
Statistical analysis
The arithmetic mean, standard deviation and variability coefficient were used in the processing of biometry data. The significance of difference between the studied male and female traits was defined using a t-test (p<0.05) after testing for normality of the distribution [18] . Linear regression was applied to the examined morphometric relations in comparison to the increase in total length.
RESULTS AND DISCUSSION
A total of 435 specimens of L. whiffiagonis were examined for morphometric and meristic traits. The sample Table 3 . Meristic traits of females (n=221), males (n=214) and the total sample (n=435) of megrim from the eastern central Adriatic Sea. was composed of 221 females and 214 males. The total lengths (Lt) of all samples ranged from 9.0-34.6 cm. Total lengths of females ranged from 11.5-34.6 cm, and of males from 9.0-29.5 cm.
Meristic traits Sex Range Mean±SD t V (%)
Morphometric measurements for the males, females and the total megrim sample are presented in Table 1 . Morphological differences between megrim males and females in the eastern central Adriatic were not observed. Namely, the differences in the mean values of the measured morphometric relations between males and females were not statistically significant in any individual case. The morphometric relations for males, females and the total sample showed relatively low values of variability coefficients, except in relation to the minimum body height and total length (h/Lt). The relatively low values of the variability coefficients (<10%) suggest that there was no morphological difference between the collected specimens. Values of this coefficient within populations are usually far greater than 10% in fish [19] . The results in our study point to the possibility of a homogenous morphology stock of L. whiffiagonis in the eastern central Adriatic Sea. However, low values of variability coefficient were observed for silver perch (Leiopotherapon plumbeus), and red mullet (Mullus barbatus), which indicate minimal or very low intrapopulation variation [20, 21] .
The available data on the classical morphometric characteristics of megrim are very rare. In the northeastern Atlantic and Turkish waters, the head length constitutes 23.5-28.1% of the total length [9, 14, 15] , and the maximum of the body height constitutes 1/3 of the total body length [2, 15] . The length of the pectoral fin on the eye side of the body makes up to 12.8% of the total length [14] . The diameter of the lower eye constitutes 26-28% of the head length [14, 15] . These data are very close to the data presented in our study.
The coefficients of linear regressions for morphometric traits are shown in Table 2 . These coefficients indicate that fish with a smaller body length have a longer standard length (Ls/Lt), head (C/Lt), pectoral fins (Lps/Lt; Lpd/Lt), as well as a greater preanal distance (Pa/Lt) and minimum body height (h/Lt). At the same time, they have a shorter maximum body height (H/Lt). The positive correlation recorded for the maximum body height points to the fact that the body is slightly shortened. Similar to the result of the present study, a positive correlation for the morphometric relation H/Lt, and a negative correlation for the relations Lps/Lt and Os/Lc were observed (megrim sampled in the Mediterranean Sea and northeastern Atlantic) [9] . As for other morphometric relations, small specimens have smaller preocular (Poc/Lc) and postocular distances (Olo/C) and a larger eye diameter (Oi/Lc; Os/Lc) than the larger L. whiffiagonis specimens. Preocular and postocular distances increase relative to megrim body length.
Meristic data are shown in Table 3 . Significant differences in meristic traits between males and females were not recorded (t-test). The dorsal fin was composed of 80 to 92 rays and the number of anal fin rays ranged between 60-72. The number of gill rakers on the first gill arch ranged between 17-21, and the number of vertebrae varied from 39-42. The meristic traits of megrim from the eastern central Adriatic Sea were compared with the available literature data ( Table 4) . The number of rays in the ventral fins on the eye side of the body (Vs) is almost the same for all compared locations (Adriatic, Italian waters, Mediterranean Sea and northeastern Atlantic). Also, a similar range of gill rakers on the first gill arch were noted in eastern central Adriatic and northeastern Atlantic. Variations in the range of the number of rays in pectoral fins on the eye side of the body (Ps) and the blind side of the body (Pd) was very small for this species in the Adriatic, Mediterranean and northeastern Atlantic. The number of vertebrae also show small variations in all investigated areas. It has been experimentally established that the number of vertebrae is genetically fixed within narrow limits, and that a certain extent some aberrations could probably be affected by the temperature during the so-called sensitive period [22] . Some small differences exist in the range of the number of rays in the dorsal (D) and anal (A) fins when our results are compared to those from other areas. These differences were probably related to the larger analyzed sample and the wider size-interval of L. whiffiagonis specimens in our study. The meristic traits of megrim in our study are mostly in accordance with previous published papers.
In conclusion, the results of this study show that there are no morphological differences between males and females. Biometric analysis has revealed changes in some morphometric traits during fish growth and points to the possibility of the existence of a homogenous morphology stock of the megrim in the eastern central Adriatic. Moreover, there are no significant morphological differences between the megrim population in the eastern central Adriatic Sea and those in other parts of the Mediterranean [8] [9] [10] [11] [12] and the northeastern Atlantic areas [9, 13] .
